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Table 1- Ingredients and chemical composition of the experimental diets of broiler chickens

Ingredients (%) 11-19d 20-35d 36-42 d
Corn 56.38 61.50 61.65
Soybean meal (45% CP) 30.20 26.50 28.53
Gluten meal (60% CP) 5.00 4.00 0.00
Sunflower oil 4.00 4.00 6.00
Limestone 1.05 1.00 1.03
Dicalcium phosphate 1.70 1.45 1.26
Sodium chloride 0.33 0.33 0.33
Sodium bicarbonate 0.18 0.18 0.18
Mineral and vitamin premix* 0.50 0.50 0.50
DL-Methionine 0.29 0.25 0.30
L-lysine HCI 0.37 0.30 0.22
Calculated analysis (%)
AME, (Kcal/ kg) 3100 3150 3200
Crude protein 22.00 20.00 18.50
Calcium 0.85 0.78 0.75
Available phosphorus 0.44 0.39 0.35
Sodium 0.18 0.17 0.16
Lysine 1.27 1.15 1.08
Methionine + Cysteine 0.98 0.90 0.85

Provided the following (per kg of diet): Fe, 60 mg; Mn, 100 mg; Zn, 60 mg; Cu, 10 mg; I, 1 mg; Co, 0.2
mg; Se, 0.15 mg; retinyl acetate, 1.55 mg; cholecalciferol, 0.025 mg; a-tocopherol acetate, 20 mg;
menadione, 1.3 mg; thiamine, 2.2 mg; riboflavin, 10 mg; calcium pantothenate, 10 mg; choline chloride,
400 mg; nicotinamide, 50 mg; pyridoxine HCI, 4 mg; biotin, 0.04 mg; folic acid, 1 mg; vitamin B12

(cobalamin), 1.013 mg.
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Table 3- Effect of treatments on carcass characteristics of broilers at 42 day of age (%o of live body weight)

Feed restriction (%) Breast Thigh Gizzard Liver Abdominal fat Carcass yield
Ad libitum 27.37 20.37 1.64 2.08 1.62 75.43
5 26.61 19.16 1.68 2.00 1.68 71.09
10 26.30 19.96 1.58 2.15 1.82 69.40
15 25.94 18.86 1.84 2.32 1.82 70.72
20 27.72 20.12 1.74 2.27 1.73 70.78
SEM 0.66 0.68 0.22 0.18 0.23 3.27
p-value 0.47 0.58 0.94 0.70 0.96 0.51
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Table 4- Effects of treatments on gut microflora of broiler chickens at 35 d (Logi CFU/g)

Feed restriction (%) Lactobacillus E. coli Coliforms
Ad libitum 7.91° 8.29° 8.23
5 8.21% 8.228 8.24
10 8.23%» 8.122 9.07
15 8.26% 8.042 8.43
20 8.412 7.56° 8.28
SEM 0.10 0.09 0.14
p-value 0.0001 0.0001 0.53

ab means in each column with different superscripts are significantly different (p<0.05).
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Table 5- Effects of treatments on blood parameters of broiler chickens at 35 d (mg/dl)
Feed restriction (%) LDL HDL Cholesterol Triglyceride
Ad libitum 23.80° 67.60° 138.00 87.20?
5 22.50° 66.80° 139.60 81.00%®
10 16.80° 77.20° 140.20 79.00°
15 17.60° 75.55? 138.60 78.40°
20 17.40° 72.73® 139.21 58.80°
SEM 1.07 2.08 1.86 2.47
p-value <0.0001 0.021 0.26 <0.0001

ab means in each column with different superscripts are significantly different (p<0.05).
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Table 6- Effects of treatments on excreta chemical composition of broiler chickens at 35 day of age (%6)

Feed restriction (%) Humidity Dry matter Volatile solids Ash Protein
Ad libitum 77.74 22.26 84.00 16.00 19.612
5 78.87 21.13 84.20 15.80 18.93%®
10 78.08 21.92 82.00 18.00 18.73%®
15 77.12 22.87 83.40 16.60 17.76°
20 77.68 22.32 81.80 18.20 17.00°
SEM 0.44 0.44 0.74 0.74 0.34
p-value 0.11 0.11 0.07 0.07 0.001

ab means in each column with different superscripts are significantly different (p<0.05).
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Introduction: Changes in the pattern of animal protein consumption and a greater tendency to
consume chicken in the last decade has greatly increased the demand for this product. Considering
that 70% of the cost of poultry production is related to nutrition, so, it can be concluded that optimal
nutrition is the most important way to reduce production costs in this industry (Abdollahi et al. 2013).
Advances in broiler nutrition and breeding have increased growth rate and reduced breeding period
over the past few decades. At present, broilers reach slaughter weight at the age of 42 days.
Unfortunately, this high growth rate leads to problems such as metabolic disorders (sudden death
Syndrome, skeletal disorders and ascites), increased mortality, and abdominal, and carcass fat
(Khajali et al. 2007). Slowing down the growth rate by using dietary restrictions will greatly prevent
these problems. At the same time, low growth is not economical and it is necessary to compensate
for the backward growth of chickens due to food restrictions. Researchers have stated that the main
goal of research on dietary restriction in broilers is to improve feed efficiency and reduce carcass and
abdominal fat (Zhan et al. 2007). Depriving birds, especially broilers, of rapid growth from full access
to the nutrients needed for normal growth is called feed restriction, which is classified into two
categories: quantitative and qualitative. The response to feed restriction depends on the duration of
the feed restriction (Khetani et al. 2009). In quantitative or physical feed restrictions, the consumption
of birds or animals is limited. The practical application of physical feed restriction is not easy due to
the problems of regular weighing of poultry and calculating daily feed intake (Zulkifli et al. 2000).
Quality restriction is another method of applying feed restriction that aims to use diets with low
energy and protein levels (Fanooci and Torki 2010). Urdaneta-Rincon and Lesson (2002) y applying
85, 90 and 95% quantitative feed restriction in male broilers at 5 to 42 days of age, they showed that
the application of dietary restriction led to a significant difference in weight at 42 days of age and
also a significant reduction in mortality. Bautzen et al (2003) in an experiment on broiler sex mixture
and the application of quantitative feed restrictions at the ages of 6 to 16 days and 80% of the previous
day's consumption of the control treatment, showed that performance was affected in the early weeks,
but the restricted treatments at the age of 42 One day, they achieved the desired compensatory growth
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and no difference with the control group. Therefore, according to the reports on the use of feed
restriction in reducing metabolic diseases and losses, it seems necessary to study feed restriction in
broilers.

Material and methods: In order to evaluate the effects of quantitative feed restriction, 300 one-day-
old Ross broilers were each in a completely randomized design with five treatments, five replications
and 12 pieces per replication for 42 days. The birds were fed ad-libitum up to 10 days then they were
restricted from 11 to 35 days and they were fed ad-libitum up from 36 to 42 of age. Experimental
treatments include: (1) Corn- soybean meal — based diet as a control group (no feed restrictions), (2)
feed access to 95% control group, (3) feed access to 90% control group, (4) feed access to 85% control
group (5) feed access to 80% control group. Diets were prepared according to the maintenance
guidelines of Ross 308 strain. At 42 days of age, one chick from each pen was randomly selected and
slaughtered, and the carcass traits such as breast, thigh, gizzard, liver, abdominal fat and carcass yield
were determined. On day 35 of the breeding period, one chick from each experimental unit was
randomly selected and slaughtered. The cecum of the birds was isolated and examined for the
microbial population of Lactobacillus, Coliform and E. coli in the laboratory. Blood samples were
also collected and then, centrifuged at 3000 rpm for 10 minutes and transferred to the laboratory to
determine blood parameters (Cholesterol, Triglyceride, HDL and LDL). On day 35 of the experiment,
some samples were collected and transferred to the laboratory to determine the percentage of dry
matter, moisture, ash and volatile solids. To sample the waste, two hours before sampling, it was
placed on the bed of each plastic pen and the waste were collected from five points of each pen.
Experimental data were statistically analyzed in a completely randomized design using GLM
procedure by software (SAS 2004) and the means were compared by Duncan's multiple range test at
5% probability level.

Results and discussion: The results showed that feed restriction decreased feed intake and body
weight gain comparted with the control group (P<0.05). Carcass characteristics, FCR and feces
characteristics were not affected by Feed restriction (P>0.05). Also, feed restriction at the levels of
85% and 80% significantly decreased protein excretion in comparison with the control group
(P<0.05). Feed restriction at the level of 80%, increased cecal populations of Lactobacillus spp. While
decreased cecal populations of E. coli (P<0.05). Feed restriction decreased blood triglyceride and
increased blood LDL (P<0.05). Quantitative feed restriction clearly affected body weight gain and
feed intake of birds. The degree of change in these parameters depended on the level of feed restriction
used. There was a reduction in body weight gain at 42 d for chicks restricted to 95, 90, and 85%, of
ad libitum feed intake, relative to the previous day’s intake of the control birds. Such a reduction in
body weight is in accordance with results from Khantaprab et al. (1997), Roth et al. (1993), and
Santoso et al. (1993a). Results suggest that the growth rate of broiler chickens is related to feed intake,
which supports the statement that improvement in body weight of birds is highly correlated to feed
consumption (O’Sullivan et al, 1992).

Conclusion: Overall the results showed that although feed restriction up to 80%, decreased feed
intake and body weight gain of broiler chickens at the total period of experiment, but this restriction
improved microbial population of cecum, decreased blood LDL and protein excretion.
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